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INTRODUCTION 

Meetings of the Three Working Parties of the International Rice 
Commission were convened by the Food and Agriculture Organization of the 
United Nations and were held at the kind invitation of the Government of 
the Republic of the Philippines in Manila from 3 to 14 March 1964 as 
followss- 

3-10 March 1964 10th Meeting of the Working Party on Rioe 

Production and Protection 

3-10 Maroh 1964 9 th Meeting of the Working Party on Rice Soils, 

Water and Fertilizer Practices 

7-14 Maroh 1964 3rd Meeting of the ’Working Party on Agricultural 

Engineering Aspect of Rice Production, Storage 
and Processing. 

The joint opening session was attended by 41 delegates from 12 member 
countries, one delegate of the International Atomic Energy Agency, 4 observer 
from non-member countries and 8 from tho International Rice Researoh Institute. 

The meetings wore opened by Dir ctor Eugenio E. Cruz, Chairman of the 
FAO/IRC Committee and Director of the Buroau of Plant Industry in Manila, who 
weloomed the participants and extended his best wishes for the sucoess of the 
meetings. He was followed by Mr. Soosilo H. Prakoso, Deputy Regional Represen¬ 
tative of the FAO for Asia and the Far East, who thanked the Government of tho 
Republic of the Philippines on behalf of the Director-General for their 
excellent arrangements and hospitality. Ho drew the special attention of dele¬ 
gates to the agenda item relating to the proposal to declare i960 as an Inter¬ 
national Rice Year and invited discussions and suggestions which would be 
valuable to tho Director-General in the preparation of his report to the FAO 
Council. 

His Excellency Jose Y. Felioiano, Secretary of Agriculture and Natural 
Resources, underlined the need to increase the world's food supplies through 
co-ordinated aotion to meet the challenge of tho increasing world population. 

In tho Philippines, national production of rice, which does not meet tho 
domestic requirements, could bo increased materially through the application 
of teohnical knowledge already available if social and economic bottlenecks 
could bo removed and tho farmors encouraged to adopt rocommondod practices. 

As a number of subjects wore of interest to all throe Working Parties, 
a day was devoted to a Joint Mooting. The report of this Mooting is apponded# 

At the closing of tho Mootings, Mr. Prakoso in tho name of tho Director- 
General of FAO, and Mr. Angladotto on behalf of his government and in tho name 
of all participants, expressed their gratitude to the G^yarnment of the Philip- 
pines.for serving as host to tho three Working Parties and for tho excellent 
facilities it provided for tho sucooss of the Meetings. Appreciation was also 
expressed for tho opportunity to visit the Bureaux of tho Ministry of Agrioul- 
turo, the^Colloge of Agriculture and tho International Rico Research Institute 
at Los Banos. 
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International Rio© Research Institute 

(University of the Philippines, College of Agrioulturo, Laguna) 

Robert I*'. Chandler, Jr., Dirootor 
Henry M. Boaoholl, Plant Brooder 
To-Tzu Chang, Gonetioiat 
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Offioo of the Assistant Dirootor-General 
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Soosilo II. Prakoso 

Doputy Rogional Roprosontativo of the 
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Regional Agricultural Offioor (Plant Protootion) 
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Tho Mooting olootod Dr. Eugonio B. Cruz as Chairman, and 
Dr. Roy C. Adair and Mr. Doan Minh Quan as Vioo-Chairmon. Mossrs. 

Esteban C. Cada, Hipolito A. Custodio, H.D. Jordan, Paustino T. Orillo, 
and S.Y. Padmanabhan wore designated as rnombors of the Drafting Committee. 
Drs. C. Logothotis and N. Parthasarathy served as Joint Toohnioal 
Secretaries. 
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SUMMARY OF DISCUSSIONS 


Report on the Progress of Brooding and Testing Varietioo with Wide Adaptability 

In pursuanoo of tho recommendations of tho Oth and 9th mootings of the 
Working Party, a list of promising variation, which had nlroady shown adaptation 
to different environmental conditions in tho countries of their origin, was 
oompiled and exchange of ..oofta of those variation was arranged among the parti¬ 
cipating countries. A plan fur conducting trials in a uniform manner under more 
or less similar fertility condition!: wan supplied. 

Reports on those trials, v/oro received from Australia, Franoo, India, 
Malaysia, Pakistan, Philippines?, Sierra Lcono, Netherlands (Surinam), Taiwan, 
Thailand, U.K. (Hong Kong), U.S.A. and Vietnam. 

Australia . Four .•japonic* x Indian hybrids of Fg sent from Cuttaok were 
tested in several locations in N. Australia, where they were found to be widely 
adapted, to have grain yields at least equal to the standard varieties and to 
possess better agronomic characteristics. One of these has boon released for 
commercial cultivation under the name " Siron a". 

In Now South Wales, tho long gr'in variety Blue Bonnet l )0 whon oomparod 
to tho prevalent, .short grain Caloro type of jnponioa varieties yielded not more 
than about of the yields of tho jnponioas. It did not respond to soil 
fertility and could bo grown successfully only on soils of low fertility. 
However, production! of this long grain variety will probably oontinuo beoause 
of tho high price obtained for it. 

France . Sixty-six varieties on tho FAO list were toatod in 1962 in the 
experimental field of the Plant Brooding Station at Montpollior. Of those, the 
varieties received from tropical aronn and from U.A.R., Korea, Taiwan and 
tho U.S.A. either did not head at all or matured late. Tho four Italian varie¬ 
ties and tho variety Cii 1039 produood a satisfactory crop but of lessor 
oommoroial value beoause of a largo number of grains not reaching maturity. 
Nevertheless, tho Italian variety V 64O and tho variety CII 1039 are of interest 
as gonotio stock. 

India . Co-operative trials wore oarriod out during 1962 and 1963 to 
seloot varieties of wido adaptability. Those included 12 oarly maturing and 
28 each of medium and late maturing varieties and wore rooommonded for culti¬ 
vation in tho different rioo growing states of India. 

The rosults ohowod that tho oarly varieties TKM 6 and CO 29 from Madras, 

PTB 10 from Korols, N.C, 1626 from West Bengal, T 21 and China 4 from Uttar 
Pradesh, appoarod to bo of wide adaptability. 

Of tho medium maturing varieties the performance of MTU 16 from Andhra 
Pradosh, GEB 24 from Madras and T 141 from Orissa appoarod to be of note, 
while those of tho late maturing S IO92 from Mysore, Patn.nl 23 , Bhasamanio, 
and Latisail from West Bengal, have done wall in tho Madras (South), Assam 
(•North East), and Maharashtra ('.Yost) rioo growing regions. 
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Ma laysia . During 1961-62, 18 varieties from Madagascar, Burma, Sierra 
jQono» Surinam, ihilippineo, Thailand and Ceylon woro tested. The highest 
ivoxago weight of pnnioloa por hill was 45-49 grams, produood by D 17/88 
from Burma, Raminad Str. 3 from tho Philippines and Leuan Rahaong from 
Thailand. As a result of trials of indioa-japonioa hybrido, a now variety 
Maiinja ^D.c.4; has boon released for oommorolul cultivation during tho 

°f op f oa , aon ’ ^hia V/ HI replace the present var.ioty Bir-mo-fon 
^Pobifun;, which is not popular with the farmers. 

niA+o~ ? kl ? tan 4 1? f tho var iotion rooeived and tried in single row 
plots during the .1903 rioo season at Kulasha-Knku, 10 varieties from Burma, 
Taiwan, Italy, ihilippinos, and India failed to gorminnto. Tho yield data 
++ 1 °.u lan ! : ! 3 °?° l1 of 1;ho ot,hor varieties indioatod that noneof them 

J nn » h ° l0 ( ° al V7U ' doty ,Thona > though Nato, Bluo-Bonnet, Portuna, 
Norin 1 and Taiohung tf> proved to be stiff stemmed. ’ 

Pakistan (East). Most of the PAG oo-operative trial varieties failed to 

verv^on**! A?/™ ViU ' i0t i 0n f f° m 1P ° r, ’ 10aa > Japan, Egypt and Porto Rioo porformod 
i -i ? ! ? onoon Novombor to April. Tho yield was approximately 6000 lbs 

f”tory ooottnfqSt"? "** **”*%* *° **" *"• du0 to tholr «*»«««- 

,arr Ab< A i° stra i na of tho "indioa-japonion" hybridisation programme are in 
uifforont stages of yield trials. Varieties like Niaorsail (BA-25), whioh is 

«»* (BA- 17 ), taw wido mlAptnbllUyand «V 

!i tr:m ? bn f ~ ° rop n11 ovo:r Enat Pakistan. Tho now varieties BA -29 
vory P°PuIar, oapooial ly tho latter one whioh eon bo 

i n mid "f uly nnd harvested by tho first weak of November, thus 
ftl lowing 1.ho farm or to cultivate win tor oropru 

nnri Tho trials wore conduotod at the UP College of Agrioulturo 

Station » though some of tho varieties wore not 
tostod in both places. Out of 40 variotios tested at the Collogo of Agrioulturo 
Un* trials in the 1961 wot season, seven irnlion varieties Sore 

nnd wtr 1 V 6 ‘‘l A J ' 0UP 0,1 thoao ox °u.Liod in one or more desirable oharaotors 
and wore selected for iurthor trials: B 52/37 for high yield, A 29-20 for short 

for f m ® t3MW ' Uld h0!;v ' v Panicle, Latisa.il for high tiller number and Radin-Kling 

loLini wS ?n\ P ° r pani 0 'i°* Thoao ? nd BPI - 76 ( 1 ^ 1 ) whioh are resistant to 
lodging wore intor-orosaod m the 1963 season, 

of Pifn+^T 0 ) 19 ? 2 and , 1 ^ 63 trials at Maligaya Experiment Station of the Bureau 

witl/lMn? S n ^ ry ’ n 1 ^ 0 ^ °f 17 varioti<)0 tested performed well whon oomparod 
with local oheokss 0 15 - 10 , A 29-20, B 43-11 and B 17 from Burma, Radin-Klinff 

rogionai n tents ! . m Srivimnnlcotl from Surinam. Those will be included in the * 

At tho U1 College of Agrioulturo, earlier work in oorooninfc noarlv 2^00 
variotios obtained from U.S.A. resulted in the selection of six Inponion 

l Milf °r rt ( 2 )j Via Tainan Iky No. 486, 

4^’ ? intm No * Taiohu Moohi No. 67, Tainan Iku No. 520 and 

programmes^ N °’ 74 ^ ^ Taiwnn * Thoso nro to bo uaod in future brooding 
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Sierra Loon o. Results from two years' obaorvations indicated the 
usefulness of the following varieties in future brooding programmes though 
thoir yields wore somewhat bolow looal standardss Dasmathi 370, Patnni 23 > 
and Latiaail in the medium maturing group| and A 29/20, C 15 - 10 , GEB 24 , 

Pota, D 52/37 and Rnmlnad Str. 3 in the late maturing group. 

The varieties which have out-yielded or approached the looal standards, 
and whioh are included in future trials are (l) Rudin-Kling for lowland 
and (2) Aauoona for upland varieties, A second group of IB varieties 
tested for the last two seasons have indicated the following varieties as 
useful in breedings MTU ?, Srivimanlcoti, Dima, SMJi 242 , Pnnbirn, Bangawnn, 
Bir-mo-fnn, Ohianan, B, Taiohung Native 1 and Kauoshiung 68. 

Varieties which are continued for further ,yio.ld trials aro (l) Loumuo 
Nahug 111 as a floating rloo and (?.) (D.iss .1 Until') Dll 2 , a short maturing 
(135 days) non-sensitive crop for the dry season. 

Netherlands (Su rinam ). Most of the Ifl variotioo tested wore highly 
sensitive and only a few, Ffl 7 6 (DPI r {o) , Kamakyi (D 17/88), Taiohung 
Nat-lvo . 1 , Blr-mo-fan and ASD 5 justified further testing. 

U.K. (Hong Kon g). Eleven varieties from India, Pakistan, Philippines, 
Taiwan and IJ.S.A were viad p ■I’nur ° Tapping naTions during 1961—63* 

During the first trials in the second crop season, two variotioo, Panbira and 
Patnai -23 from Paid.a ban failed to flower and Tkm. 6, Biv-mo-fan, Taiohung 65, 
Nato and Blue-Bonnet wore found susceptible to blast. The varieties Taiohung 
Native 1 and Ohianan B from Taiwan gave promising results. Asuoena from tho 
Philippines gave the highest yield but was found susceptible to blast. None 
of the biast-aus0op11 blo varieties oould be rooominendod due to tho severity of 
this disease in tho territory. 

Taiwan . About 20 varieties sent by FAO wore tested for two years in 

both tho rloe-growlug seasons. None of these was found to bo promising 
especially in the last orop season but three, DO 79, Load 35 and FB 7 6 
(BPI 76) gave good performance in the second orop, tho yield of whioh 
usually is.lower than that of the first orop. Further tests aro roquirod* 

1 Thailand . Bixty-sevon varieties of different flow firing datos woro 
tested in four locations in 1963. Yields were particularly promising in 
San Pnthong (N. Thailand), oopooial.Ly for Pota, FB 120 (Philippines), 

H 4 (red rioo), H 5 (Coylon), Radin Sink 34 and Hybrid IX, 

• U»S.A. Thirty-two tropical and temperate variotioo woro tried in 

row tost plots for the first time in 1963 at Crowley, Louisiana. It was 
noted that most of tho Indian vnriotlos were tall and subject to lodging, 
oven though they gave high yields. Tho long and medium to short grain 
varieties oould be distinguished as two distinct groups as regards height, 
lodging, straw and milling quality. 
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In the replicated test of 23 of the above varieties, 8 yielded 
significantly above Nato. However, due to weak straw, low milling quality 
and type of grain, none of the eight would be suitable for commercial 
production in Louisiana. 

Vietnam * Tests on selected early, medium and late maturing native 

varieties were carried out in all the rice-growing provinces. These were 
chosen as particularly adaptable, and seed multiplication has been started. 
Further tests have now begun on another set of local and foreign varieties. 

Discussion and Recommendations 

The variety CH 1039 was found to be highly shattering in Kashmir. 

This defect was observed to a lesser extent in France probably because the 
harvest is carried out before the grains are completely mature. In Japan, 
no trials have so far been made due to quarantine restrictions. The 
Burmese varieties in general have been found to have stiff straw and good 
yield in several countries. The variety which gave high yield in San Patong 
in Thailand, Hybrid II, has been noted to be particularly resistant to blast 
in India. In France the problem of lodging is of lesser importance because 
of the recent improvement in threshing machines, but the work is slower and 
consequently costlier. In the U.S.A. the prevalent climatic conditions 
prevent the use of such lodging varieties. In conclusion, it was suggested 
that new varieties as reported by member countries should be included in 
future tests, but that varieties in those tests should be grouped according 
to their suitability to the different climatic regions. 

The Working Party, realizing the importance of oo-operative trials and 
noting that the results to date have shown that the same varieties have given 
good yields in a number of countries, recommended that these trials should be 
continued and expanded. Member countries are requested to report to the I.R.C 
all new promising varieties and to make seed of these available to other 
participating countrios. 

Breeding Procedures for Yield and other Economic Characters 

Two key papers wore presented on this subject,, one from Japan and one from 
Ceylon. Related to these were others on breeding for nitrogen responsiveness 
and plant type, on resistance to Hoja Blanca from U.S.A., and on other economic 
characters from Australia and India. 

Past breeding work in Japan was largely confined to the intercrossing 
of lines among genealogically related parents, resulting in varieties derived 
mainly from two groups, Rijuu No. 132 and Asahi. In recent years, there is 
a conscientious effort to make distant crosses for further improvement, 
especially in breeding for disease resistance. Efforts are also being made 
to preserve the germplasm of old, native varieties. 

The bulk method is becoming an increasingly popular method of selection 
among Japanese breeders, especially when yielding ability is the main conoern* 
The papers from Japan deal with theoretical considerations to compare the 
podigreo, bulk and backcross methods in the light of various breeding 
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objectives. It is cautioned that in adopting the bulk method, attention 
should be given to adequate population size, effeot of natural selection 
on different genotypes, relation between competitive ability and yielding 
ability, and to the testing procedures for selected plants. The usefulness 
of horitability estimates, genotypic correlation between economic characters 
and information on the genotypic structures of hybrid populations at 
successive generations are also discussed in relation to the problem of 
choosing the most effective breeding proceduro. Of particular interest 
to rice breeders are the techniques of shortening the breeding cycle. 

These include (l) the use of short photoporiods, (2) embryo—culture of 
crossed seeds, and ( 3 ) mass selection in F 2 for heading date. With the 
adoption of such techniques much of the advantage claimed for podigree 
as against the bulk population method vanishes. 

Results obtained in Cpyloa indicate that from F 2 to Fg generations, in 
the pedigree method the variance of the dominant component decreases in both 
between the within linos. While the heritability of genetic variance increases 
from F 2 onwards, and F3 is the crucial generation when selecting on the basis 
of between linos and not of within lines, the genetic variance decreases rapidly 
with advancing generations as in within lines. In dealing with polygenic 
characters such as yiold, and if undesirable linkage are to be brokon, a large 
number of plants (15,000 to 25*000) will have to bo carried on to F-^ and the 
selection should bo on the basis of line performance. The F^ generation is 
very crucial as the heritability is strikingly high in this generation and is 

equal to nearly half of tho total increase in heritability obtained by the 
and of F 6 . 

It has been argued that there is often in the bulk method loss of 
valuable genes due to tho operation of natural selection in favour of 
competitive types which are not always the best. Experimental work some years 
back in the U.S.A. has, however, shown that this was unlikely if care is 
exercised in eliminating such types, if they could be recognized, in successive 
generations of the bulk method. 

Competition presents a much more complex picture in hybrid bulks than in 
varietal mixtures, as in the former (a) heterozygosis continuously creates 
new genotypes, and (b) the final array of homozygotes is extremely hetero¬ 
geneous. Nevertheless, the rice brooder can confidently assume tho survival 
in hybrid bulks of the complete continuum of variation contributed by the 
parents, even after as many as 8 generations. Although trends in gone 
frequency show marked sensitivity to environmental influences, complete 
loss of any type of gene appears to be extremely rare. Tho rice breeder 
can initiate selection in tho advanced-generation bulk with tho assurance 
that his gene reservoir is as rich as in the F 2 , and that he now possesses 
the added advantage that the noar-homosygotos that compose his bulk exhibit 
maximum heritability. 

In tho instance of low-heritability characters like grain yield, various 
theoretical arguments have boon adduced in support of tho bulk-population 
method as against pedigree breeding. Heritability trends in successive 
selfed generations in rice hybrids provide cogent reasons for postponing 
the initiation of selection to the ?y, or a later generation, when horita- 
bility values would approximate tho maximum attainable. 
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Two papers on selection of suitable plant typo and nitrogen responsi¬ 
veness presentedat the symposium on mineral nutrition hold at the International 
Rice Research Institute from 23 to 28 February emphasized the importance of 
short culmed, erect and narrow-leaved, and medium tillering varieties 
with early maturity for high responsiveness to: fertiliser application. Such 
varieties have the advantage of receiving full benefit of light for phot- 
synthesis as against tall and late maturity varieties. The present commercial 
indioa varieties of tropical Asia are of tho latter typo, but the Taiwan 
variety Taichung Native No. 1 has the desirable characteristics. This habit 
type is controlled by a single recessive gone without unfavourable linkages 
and could bo easily introduced by suitable back-cross methods with the most 
important commercial varieties of tropical regions. 

In Australia, one of tho important breeding objectives is selection for 
high grain-straw ratio and responsiveness to fertility. Emphasis is plaoed 
on short, stiff straw with short, erect, narrow leaves and on high responsive¬ 
ness to fertilization. 

In the U.S.A., brooding for Hoja Blanca resistanco is an important objec¬ 
tive, although many short grained japonica varieties were found to bo 
resistant to tho disease. All of tho long grain varieties grown commercially 
in the South were found to be susceptible. Therefore, many crosses wore made 
botwoen susceptible long-grain and re wistant ’hart and medium grain varieties. 
One of the difficulties met in breeding for resistance was that wild populations 
of Sogata orizicola Muir, the only known insect vector, contained only a small 
percentage of insects capable of virus transmission. A strain of high percen¬ 
tage of viruliferous individuals was developed by selective mating. By 
repeated backcro3sing to long grain parent and by selecting for resistance, 
an advanced generation of long grain selections that are homozygous for 
resistance have been evolved and these are being currently evaluated for blast 
resistance and other desirable agronomic, oooking and milling characteristics. 

Discussion and Recommendations 

Recently in Japan the bulk method i3 preferred to the pedigree method. 

To avoid the danger of loss of valuable genes by natural selection, an equal 
amount of the seed for oach plant should be carried forward. Tho advantage 
of selection of plants with early or medium maturity in relation to yield 
was indicated. 

The methods of speeding up breeding in Siorra Leono wero described, 
including the breaking of dormancy by heat treatment, the forcing of early 
heading by dense sowing and the giving of short-day light periods and the . 
rapid multiplication of hybrid material by vegetative propagation in culture 
solutions. 

Tho Working Party recommondod that (l) all member governments should 
examine their existing brooding methods in the light of tho modorn techniques 
which have boon described, and should revise those methods whero necessary, 
keeping in mind their individual breeding objectives tho facilities they 
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have available and their particular local conditions, ( 2 ) caro should bo 
tak?on in all member countries to preserve local variotios which may carry 
genos useful for future brooding programmes, and (3) in all member countries 
where high fertility levels are possible, particular attention should bo 
paid to breeding suitable plant typos. 


Report on the Symposium on Rice Genetics and Cytogenetics 

A symposium on Rice Genetics and Cytogenetics was held at the Inter¬ 
national Rice Research Institute, Los Banos, Laguna, Philippines, from 
February 4-8 19 & 3 * This was the first of a series of international 
conferences of the Institute on broad research areas in rice and was sololy 
dovotod to the discussion of rice genetics, cytcgonotic3 and taxonomy. 

The aims of the symposium wore to determine the present status of research 
achievements in the field of r.ici 3 genetics, cytogenetics and taxonomy, to 
roviow areas of agreement and disagreement, and to identify those problems on 
which futuro research is most needed. The symposium was preceded by oxtonaivo 
consultations with workers in India, Japan, Taiwan, U.S.A. and with the 
representative of the International Rice Commission. 

The symposium was moderated by HH, Kramer of the University of Nebraska 
and was attended by 102 porsons representing 26 institutions and organizations 
from nine nations. Twenty—one invitational papers wore presented in the 
following six fields: (l) taxonomy of the genus Oryza (2) chromo3omo morphology 
in Orysa species5 (3) genetic and cytogenetic evidence for species relation¬ 
ships; (4) nature of intorvarietal hybrid sterility in 0. sntiva : (5) inheri¬ 
tance studios, gene markers and linkage groups in 0 . sativa s and ( 6 ) gene 
symbolization and nomenclature in 0 . sativa 

As rogards research meriting strengthened or now efforts in the future, 
the following areas were agreed upon? (l) jSxt.onsivo genetic analysis of economic 
traits, especially of physiological and quantitative characters of importance 
to plant breeders. (2 ) Development of more complete linkage maps, both in 
Jkrcd-icft anc ^ japonic a . (3) Completion of a set of trisomics and a 3 et of trans¬ 

location heterozygots within a single japonica variety,within a single indica 
variety, and within a single H ponlai M varioty. (4) Clarification of tho nature 
of intorvarietal sterility, using both cytogenetic and genotio approaches, 
with special emphasis on studies on leptotone, pachytene, and diplotonc. 

( 5 ) Extension of studies of genome analysis to 3 pocios in sections other than 
Q« sativa , which is relatively complete, and tho utilization of amphidiploids. 
( 6 ; Clarification of species relationships still in disputo; further collections 
of African material are necessary. (7) Studios on the inheritance of 
resistance to Piricularia oryzae , to stem borers and to other important 
diseases and posts.( 8 j A continuing and thorough search of the world 
collection of rice varieties for characters of interest to taxonomists, 
geneticists, and plant breeders. (9) Preservation of genetic matorial used 
in important genetic studies, particularly those stocks used as analysers; 
these might be deposited with IRRI for later use by scientists wishing to 
verify earlier results or to make comparativo genetic studies. ( 10 ) Genetic 
studies on hybrid populations and on thq interspecific transfer of desirable 
traits. 
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A number of committees wore appointed, to 3tudy special problems and 
to resolve controversies. In one of the committees it was agreed to send 
on a oo—operative basis two collection teams to Africa to augment tho 
existing collections of Oryza species and strains for experimental studies. 
One team will collect material in ea3t Africa and Madagascar for taxonomio 
studios, while the other will study cultivated and wild-growing populations 
in north-central Africa. Duplicate plant and seed s.amplos collected will 
bo deposited at IRRI and later will be mado available to interested workers 
anywhere. 


There was agreement on the need to adopt a standard system of nomen¬ 
clature for Oryza species, and for genome designations and gene symbols. In 
the case of genome symbols, tho conforoes adopted tho IRC-rocommondod rules 
of nomenclature and symbolization (cf. IRC Newsletter 8(4); 1-7, 1959). 

For those gene symbols which have appeared in tho rice literature since 
1959 ) in compliance with the IRC resolutions, futuro compilations will be 
made by the International Rice Research Institute. Monitoring of new gene 
oymbols is being executed by the Institute and will bo announced regularly 
in tho IRC Newsletter (cf. December 1963 issue). 


In the case of the taxonomic nomenclature, the committee recommended the 
recognition of 19 valid spocios in Oryza and that additional studies bo 
conducted on five other opens->? nf dm^i+^vj 1 validity. For tho complex of 

y* f.nt.ua (or _f. spontanea ) and 0. poronnis . the symposium recommended 
tho tentitivo adoption ol tho iollowing classification and nomenclature; 

0 . sativa v. fatuu, 0 . poronnis subsp. cubensis (American form), 0 . poronnis 

barthii (African form), 
those forms should 


subsp 
It is 


("Asian form) and 0. perenni 


. balungn _ 

also recommended that future 


include listing of their appropriate 


sub; 
reference to 


ip, 

any 


of 


synonyms, 


Tho symposium recommended compilation by IRRI of an illustrated booklet 
on the nomenclature of plant parts and tho description of genetic mutants. 

Tho 21 invitational papers are being published by tho Elsevier Co. of 
tho Netherlands as Proceedings of tho symposium. 


Upland Rico - Its Culture and Significance 


Papers on this subject were presented from Brazil, Fiji, Indonesia, 
Japan, Philippines, Sierra Loone and Taiwan. It is apparent that there 
is much divergence in methods of culture in various places. For example, 
in Fiji a well-known wot land rico variety is grown as dryland rice, on land 
which is too poorly drained for sugarcane, while the importance of draining 
the soil is stressed in Indonesia and in Sierra Loone. It was suggosted from 
Sierra ueone that some definition and standardization of nomenclature in 
respect to upland rice is needed. A primary distinction is its growth on 
aerated soils uhroughout its life period as opposed to the waterlogged soils 
on which wet land rico is grown. The upland soils have a high rate of 
organic matter decomposition and rice cannot be grown continuously but 
mu3t be rotated either with other crops or with fallow. 
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Upland rice culture varies from the cultivation on forest land in 
Indonesia (shifting cultivation) making use of the fertility of the soil 

periods of forost growth, to the bush fallow rotation system 
of West Africa which 3coks to strilco a balance between the fertility build¬ 
up and its utilization. The Indonesia system was not oucoossful because 
fertility of.the soil has boon so reduced that it must bo built up again by 
adding organic, manures for continuous cropping in rotation with grass leys 
and other crops as described from Brazil, Fiji and Japan. Also, the 
development of more stable upland arablo farming has increased posts and 
diseases which.are of greater importance in countries with more advanced 
cultural practices. Woods are also a problem in upland rice culture. All 
those- factors make continuous upland rice culture .impracticable, although 
it can bo more easily mechanized and can be grown with lower labour require- 
merits than wet land rice. 

Yields oi upland rico vary groatly from country to country: from $00 kgs. 
per hectare in.Sierra Leono to 6,000 kgs/ha obtained experimentally in Brazil. 
Average yield in all countries, however, appears to be loss than half the 
average yield of wei land rice. Obviously, improvements can be made by 
breeding, the introduction of high-yielding varieties, tho use of fertilizers 
and by improved cultural practices. Much has already boon done and every 
country has been able to increase yields experimentally. With attention 
only comparatively recently locussed on upland rice, there .is no reason why 
considerably higher yields should not be obtained by mere intensive studios. 

iile upland rice cultivation will probably never bo more than a fraction of 
the importance of wet land rice in the world as a whole, it cannot bo ignored) 
indeed, in some countries, it is of very considorablo importance. The future 
is likely to seo its extension - not on tho older methods of soil exploitation 
but on sound modern farming methods - particularly in countries without 
adequate irrigation facilities for wet land rice, where rico is a staple food 
and where low population density requires full mechanization of cultivation. 

evelopment of proper rotational systoms for effoctivo farm management oan 
make upland rico the major cereal. Tho scope of its development from country 
to oountry will, howovor, vary widely and be largely dependent on climatio 

factors, in particular on the amount and attribution of rainfall and on the 
soil* 

Discussion and Recommendations 

In Japan, it is thought that some toxic substances from the rioo roots 
persist.in tho sail and that this makes successive cropping of rice impossible, 
oucoessivo cropping also rosults in the build-up of nematodes. While during 
vegetative growth, drought may not seriously affect yield, it is very 
neoessary that sufficient moisture be availablo from rain at flower initiation 
and at tho heading stages. Thoro was some discussion on the adaptability of 
varieties to both upland and swamp conditions. While in Japan and Sierra 
eone, upland.race varieties wore not found to grow well under swamp condi¬ 
tions, .in.India, Australia and tho Philippines suoh varieties gave good yields 
under irrigated, submerged or flooded conditions) the reverse has been stated 
to be true in U.S.A. and South America. 
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J 1 ?™ 8 W ? S 0onsider a ble discussion on the standardization of terminology 
w,» rdinS l* pl ® nd va naties. There are remarkable differences in physiology 

varieties^tho lowlan ? v ; ri0ti0EJ in J *P™« In particular, in upland 
* th ? s P rminate ln solutions of high osmotic pressure the 

the v«n+?r+ 3Ur ° + h ° r ° 0tS ia hi « her » and anatomical characters, expeaially 

the ventilating systems of the roots, are quite distinct. 

of upland^ice^nf^n’ conn faring the complexity of the varietal position 
“ pi r j 100 and the varied conditions under which it is cultivated, 
e omrnendod that: (l) intonsivo studies be undertaken on the physiological 
and morphological characteristics of lowland and upland varieties! and 
(2) measures be taken to determine suitable rotations and fertilization to 

_Rioe Blast Dlseaoo 

This is one of tho most important di 3 easoo of rioe and tho V/orkinff Par+v 

tZ fj e ?’ 0at 5 eal ° f attention to it. In addition to progress repots 
rom Australia, Hong Kong, tho Philippines, Thailand and Vietnam on the 


1. 

2 . 

3 . 

4 . 

5 . 


PA 0 /lHC S iq 6 - S u a *? S ° f ^ hQ / 1 i T C0 blaat probl0m in Southeast Asia. 

I AO/IRC 196 c Uniiorm Blast Nurseries Results. 

The International Rosearoh Program on tho Rice Blast Disease. 

Tho Symposium on tho Rico Bloat Binoaso# 

Probloina of Rico Blast RoouirineFurther Attention < a concluding 
suivey to the symposium on the Rice Blast Disease. 


S o ,i+hIn!f f ? U0Win m t ifl . a 8Ummary °i the present status of tho disease in 
outheast Asia. The detailed results of tho cooperative nursorv studio 
wm be P“Hi=l«>d in the ISC Soaslottor from time to time? ' 

oountS«q t n ? i ?^« of /*° 3 wa " not °onoidered important in tho tropioal 

SS SntST? • “** U r ??° ntly - tho intensification of 

tion tftllf.l ’ incroacod application of fertilisers, and tho cultiva- 
tion of varieties which are not blast-resistant. have mado tho disnnso 

n °T that when 

conditions arc fatouSSo fo^ ** * h * “ ath ° r 

solutiJn 0 of n tho f hii«^ atan i t 1 Vari0 J iOS ia thG moat Promising approach to the 
solution of tho blast problem- It is nooo3«ary that all rino "-.ri^ina 

blast 0 resi-taJco ?^ tiva J don by momber governments should bo "screened for 
blast III* i dn °° bef ° r ° thoy aro released. For tho purpose of screening for 

by ?he Intein^ronal^iffc pr ° Codure . fo f tooti »S scoring was suggested 
ZriTr- h :; °!! al Rico fission m 1961 . This was further modified 

Institute Th« n?^ P r iUn 1 laat July at th0 In ternational Rico Research 
institute. The procedure is very simple and is described in Dr. Oris' nanor 

mentioned above: Tho International Research Program on tho Rice BW 
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Aa a result International Cooperative Uniform Blast Nursery Trials are 
under way in 15 oountries. Those trials have as their most important 
objeotive tho isolation of varieties resistant to the ph/siologioal raoes 
of the blast fungus whioh ooour in almost all countries. 

The International Rico Reseuroh Institute has seloctod for the 
uniform blast nuroory trials about 250 varieties including tho 38 differen¬ 
tial varieties uaocl in Japan, Taiwan and the United States and about 100 
varieties originally includod in tho International Uniform Blast Nursery 
trials of 1962. Tho Institute will supply seeds and details of tho testing 
procedures to the participating countries. 

Extensive studios on tho occurrence of tho physiological lacos are 
underway in Japan, Taiwan, tho U.S.A. and India. Thoro is a neod for 
establishing an international set of differentials for raoo identification. 
Where facilities are not availablo for tho identification of tho races, 
help may be obtainod frum the contros listed below which will accept 
diseased specimens. The information on races identified by laboratories 
will be transmitted to all interested countries. 

1 Dr. Prances Lattorol 
Port hotriole 
Frederick, Maryland 
U.S.A. 

2. Dr. T. Kosaka 

National Institute of Agricultural Soienoes 
•Yokohama Plant Quarantine Offioe 
Hanoda airport, Branch Station 
Tokyo, 

Japan 

3. Dr. Roy C. Adair 

U.S. Department of Agriculture 
Boltsville, Maryland 

U.S.A. 


A Symposium was held at tho International Rico Research Institute 
from 7 to 12 July 1963 on tho rice blast disoasos. It was attended by 49 
specialists fiom 32 institutions and 15 countries. The objective of this 
Symposium wa3 to (l) promote international awareness of tho blast disease- 
(2) review research achievements and identify probloms on whioh work is 
most needed; (3) encourage tho development and use of resistant varieties; 
and (4) design an offoctivo international research programme. 

Twenty-nine papers wore presented at the Symposium covoring various 
aspeot3 of tho blast disoasos (l) tho fungus; (z) the disoaso und its 
development; (3) physiological raoos / (4) mechanism and gonotios of 
resistance; (5) brooding for blast resistance; and (6) control by ohemioals 
and oultural practices. Thoso papers will be published in the near future. 
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Discus sion and. Recommendations 


The variety S.67 from India wan resistant in 1962-63 in all the 
centres where it had been tested. Some varieties wore resistant in some 
tron^nni^ susceptible in others; 30 varieties which woro resistant in 

ThnesWt/'oJt,, f SUSO0I, J lbl0 in th ° twporate region and vloo 

to au th ° ™“- - 


to i-«? M?? 3 t h ° obGQ ) rvad difference in the reaction of tho samo variety 
lia^n^hA ? d t0 n ?.°^ b i aat » it Waa a uggested that the explanation might 
ntagos Path ° e0ni ° I ““ ° f th ° •* 


Control of Stom Borers 


The moat important stem-borers in Asia and tho Far East are Chile 
^ppressana -WaUcer, C lniotraea polyohr.ysa Mayer, Sohoenobius inoertula 
alker, oo ;rpophagn i nnotata Walker and Sesamia inferona Walker” The 
llowing is a brief summary of progress aohieved in their control. 

initia tad 0 n a rn ^ n^ i,, ' t, f n0f ' , Th ° IntQrn ational Rio ° ^osoaroh Institute has 
r£fl?a+ t ? Q co "°P Q f QtlV0 Programme for tho seloction and/or development of 

seleotod w^h C ° Varl ° i0 °; Up tU1 now about 30 Gaab varieties have been 
! ® d hi; n n ; alyinff do ^oe of resistance which merit further testing, 

some of n r rrf nd ° d f ° r Commorcial ueo. In experimental plots, 

timL f th ° m °f f 0al ;^ ant variQtl o- ri had a total larval population 5 to 6 

as, and yielded about twice as muoh grain than susceptible varieties. 

EYne^i" 11 ! 0 ^ 0 ? 01,1 " 1 ^ 50 W0r0 alt)0 oarriod ou t in 1962 at the Maligaya 

vSist?™* S ^ tX a n ° f th p Plnnt Induatry bureau of tho Philippines ol 44 local 

AooBtol°+o 7 T r?<' d r Gr0 ?, ° f lnfootation varied from 0.12# for the variety 
ApoBtol to 7»b2‘ / .> for tho variety HE—3. J 

°? u ntr ° n 1 - In tho Philippines, ohemioal control toots were 
mos+ i fi,H+ U hi by - th ° ? UP °^ U 0f Plant duotry in various localities and the 

th^iQAo^a 10 AnflQotl ° id 03 woro determined and rocommonded for use. During 

■infon+ a" M^ e t 3 ° n ’ aboufc 61 » 000 ha wore sprayed twice, out of 71,000 ha 
infeBted with borers, and tho results woro moat satisfactory. 

ture CO S,l rO 'f°? P r lm0 : tO , W - oalso oarriod out at the UP College of Agrioul- 
nnJ fc £ 7 ?; n3G!0tlciaa a tooted, Endrin at 5 ml and Thiodan at 7.5 ml 

However^?V VQtQ L° U x h roduood " doad heart" infestation considerably. 

tags of , the 1 »whi + o t b Ci< i Q M t0 T t0d hQd alao roduCQd aignifioantly ‘the peroen- 
f?nL+i tbQ + . whito J /f‘dn . In general, all applications have given oigni- 

with^^Lfn + v? r id 1 ^? 3 7 tl ? nn th m controls - 0n a por hectare basis, treatments 
1 m / 9ld6d c , 6 * 7 tano » Thiodan 6 *7 tons; EPN 6.1 tons; Zeotran 6 tons, 

SSViLS h 5 :r in 53 tMi!! “ d With P ° Udo1 5 ton. ; ih. controls 
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+Mo ? Japan the ohcmioal control of the stem-borers is increasing and 
this has resuited in a remarkable dooroaso in orop looses Parathfnn 

the soil “rfao* "hioh arc appliod on tho water or on 

Recently concluded toots showed thut holicoptor annlicatiom n-p nun 

r ? 1 ; 0 ^ 1 ^ 10 " 0 r ,n0r ° vmml ° l " e l^iin/'bsoaS 0? thoif 

oaso of application and thoir lessor adverse effect on useful organisms 

ScZa” °i a ?u i0al “nt^l.nwHcntions caused in sen" oases ataoraa? 

BHO was appliod°an P duat. WlUt ° a " a sray bt ' fod *>opporo, ospooiully whore 

““£• ^ Slt° 

» p :« ~ owine 

smssesssss: 

Pis pu ss. ton and recommendations 

«»• f£lT 0 z2n dZV* wao 

oontZod fnd Zt t f Z Work at tho ISM should bo 

i!!!n V * th l ,ron,lfl ine varieties us woll us thoso dovoloned 

POOi l .t utufis Ion P“ rUo JP ,,tln e countries aeainst different boror 

a^wts^tSsW 
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will unL!t+^ +h P ty u PQ t tha V h0 International Rioo Rosearoh Institute 
I+ii» Un Jf r J ak ° th ° ° oordination of cooperative studios on resistunoe, 

proooduros and methods for evaluation; it felt that, whenever 
possible, the samo varieties should be used in these 


Rioe Nematodes 

ru , A review by M. Iohinohe of researoh work on rioo nematodes was presented 
Little work has been dono oonooming thoso nematodes but the main speoios are! 

.. whit ? tip nematode, Apholonohoidos bossovi . This is tho mo3t 

imfoldSi 1 ? invosti f x tod nematode attacking rioo. It oocuro within the young 

1 |ond 8 1 a ? d ^ th ° a V ikolota nnd grains. Affected plants arc often® 
stunted. Seod infection roducos and delays germination. It also attacks 

inoludd ;g.^. 1 ;n ria. vi ridia . Panloum nangulnnlo . Cyporun Iria and 
Al ^lJ-on . It .is known in Japan on both lowland and upland rioe"and 
oountrioa!* 8 “ Salvador, India, East Pakistan, U.8.A. and several other 

j. . ^ Tho rioo atom nematode, Ditylonchus angustus . It oauaoo the "ufra" 
disease and foods on tho young oars, loaf cheathn and young loaf blades 
whore yellowish or whitieh-groon pa’terns arc formed. W indin' Jt can’cause 

Philippines?'™® 0 * ** ^ °°° Ura in Thailancl and Possibly in Burma and the 

H r , i0 ° ^ nomatodo d Hira ohmannia ( Radopholu o) opp . The species 

.has boon tho subject of extensive studios in Indonesia, whore it is 

0 °V f th ° , Serioua MontQk " cliooaso. In Japan, in addition to rice! 

5 hor plants aro known to bo hoots of this spooios which ulso occurs in 

aat Paki3tan nnd U - S - A * occurs on r^J" 

r ! 0Q T, S a U ? t nomutodo (Tylenohorhynchus ma rtini ) ooours in rioo- 
growing soils in U.S.A. and has also rocontly boon found in East Pakistan. 

+Vlrt T n° r x°° nomatodo (Hotorodora orysao ) has boon described from 

the Ivory^Coast, whore it is parasitic on lowland rioo. A speoios of Heterodera 
has also boon found attacking upland rico in Japan. -*- 

(6) Speoios oi root-knot nomatodos ( Mololdogyno opp.) affoot rioe roots 
the^S^ 1 COUntrioB in dueling Japan and South Afrioa; it is also found in 

t:L P d i“ oaao » oauaod b y Aj — bossoyl has boon found in tho 
+£ 1 ^ Torntory of Australia. Rooont survoyo in tho Philippines revealed 
the preoonoo of A ^bonnoyi and Hirschmannln oryzae . and an undoooribed 
speoios of Hgllooot.YlQnohus. In Thailand., tho root-knot nomatodos 
N .„ ,1 avani oa nnd M . .,, o , xig . u a have boon found attacking rioo as woll as weeds 
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growing in rioo fields, in Indiaj tho Central Rioo Rosoaroh Institute 
isolated tho foUowing parasitio forms s A. bossovi . M, inoo cnlta aorita. 
Hel3,oot,Ylonohus orenatua and Tylonohus goodovi . In a tost of tho reaotion 
31 varieties to M. inoognita aorita . tho number of galls por plant 
ranged from 0.7 to 53 • 5 • Tho hot water treatment, soil fumigation and 
ohomioal treatment of seedling roots against A. bossovi . all rosultod in 
yield inoroason. 

Dlsousalon and rpoommondations 

Most of tho nematodes associated with rioo had boon reoordod in only 
a few countries, although they aro probably quite widely distributed. 
Apholenghgidos boose,yl had been quite thoroughly investigated but very 
llttlo information is available on tho other nomatodes attacking rioo. 
s sovoral of thooo are oupablo of oausing significant damago, it was 
xgoommondod that research on tho root- and loaf-infesting nomatodes of 
rioo should bo intensified. It was further ro 00 mmondad that surveys should 
be oarried out to determine tho distribution of known parasitic nomatodes 
of rioo and to discover any other parasitio speoios v/hioh may not yet have 
boen observed. Whorovor possible, auoh surveys should bo oonduotod by 
nomatologisto but whoro this cannot bo done, advantage should bo taken of 

’^a 0 **** 01 ' ^ r ' o;f 1:110 Nomat, 0 logy Laboratory, National Institute 

of Agricultural Soionoos, Niahigahara, Kita-ku, Tokyo, Japan, to aooopt 
for idontiiioation npeoimons collected from rioo in various countries. In 
this oonnootion, FAO was requested to oiroulato inst.ruot.ions on methods of 
oollootion, preservation and despatch of nomatodo upooimona. 

With roforonoo to tho nood for intensified rosoaroh on parasitio 
rioo nomatodes, mention wao made of tho lack of trainod nomatologisto in 

rioo—growing countries. It wan thoroforo rooommondod that governments 
should givo attention to tho possibility of sending suitably qualified 
poraonnol to appropriate oontres for spooialiuod training in nematology. 

Attention was drawn to a recommendation of tho Fourth Mooting of tho 
Plant Protection Committee for the Southeast Ania and Paoifio Region, hold 
in June 1963, in whioh it was resolved "that all participating governments 
or oriitor.ini administrations within tho Region should ondoavour to under— 
tako in their rospootivo countries and territories surveys of plant parasitio 
nematodes* and should, where .thoso aro not already available, train and 
soouro tho requisite specialists for suoh surveys". The Working Party 
endorsed this rooommondation of tho Committee and urged its implementation. 


Virus Diseases of Rioo 

Tho Working Party reviewed information on tho virus diseases of rioe 
and tholr importance and oonoluded that there is a groat nood for experimental 
btudioa on tho nature of thoso diseaaos particularly in Asia and tho Far East. 
The following table shows the area infostod with throo virus diseases and the 
losses they ouuso in Japans 



DISEASE 

YEAR 


1962 

1963 

Dwarf 

115,000 ha 

17,000 tons 

101,100 ha 

13,000 tons 

Yellow drawf 

29,000 " 

21,000 " 

2.1,000 " 

, 9,000 " 

Stripe-disease 

112,000 " 

31,000 " 

153,000 " 

37)000 »’ 

Total 

256,000 ha 

69,000 tons 

275,000 ha 

59,000 tons 


Tho moot important virus diseases are? 
1# Yellow Dwarf 


In Japan it is very important and ia moat severe in the south-western 
regions inoludlng Kyushu. In Taiwan it is found mostly ini tho northwestern 
regions) in tho Philippines it is of little importanoo and attaoks mostly 
upland varieties. 

... Tho virus is transmitted by the loaf-hoppers Noph otottix olnotioons 
wlor, N. bipunotatua Fnbr. and N, qpioalis Mots. 

In^ono experiment in Japan, the inoidenoo of infootion variod from 
lift to *9ft while in anothor out of a largo number of varieties tested, 36. . 
osoapod tho disoaso and these are now being invostigatod further in the 
greenhouse. 

2. Dwarf or Stunt Dipoaao 


This is uno of bho most important diseases of rloo and has boon known 
in Japan &ln*o 1897* It oaaura all over tho oountry oxoept in Hokkaido 
and Tohoku, but it is most doatruotivo in Southern Kyushu. In tho Philippines 
it is known sinoo 1940 but rooont transmission studios at tho IRRI throw 
some doubt on the similarity of tho disease in tho two oountrios. 

. 00 Jl firrao(1 vectors of this virus are tho loaf-hoppers Nephotottlx 

■ SAfl°tloops . Uhlor, W. qpioalis Mots and Inazuma dorsalis Mots. 

3* Blaok-stroaked Dwarf 

This disease appears to bo ondomio in some regions of tho Kanto-Tosan, 
Shikoku and Kyushu of Japan. It also affeots oorn, wheat and barley, 
often oausing severe losses In 00m.' 











The blaok-stroakod dwarf Is also known aa leaf gall disease beoause 
it is usually found in association with loaf galls. Rooont studios, 

however, have indioated that these galls aro oausod by direot insoot 

injury and not by a virus. 

4* Tungro Virus 

This in probably the moot important virus disease of rioo in the 
tropios. It was first reported in Albay Provinoo of tho Philippines and 

again in Central Lusson in 1941 but wan not oonfirmod until 1959 . It oan 

oauao up to , 30 $> loss of the crop. 

Tho dinoaso in also Important in North Borneo and it is believed to 
bo found in Malaysia but thin la yet to be oonfirmod by transmission tests. 
In tho Philippines it is transmitted by tho leaf-hopper Nophotottlx hpiOalis 
Mots • 


5. Transitory Yellowing 

Reported from tho southern and western regions of Taiwan,it is oallod • 
transitory because of the rooovory of diseased plants under oortain condi¬ 
tions. In 1962 tho diaoaao axtondod to about 26,000 ha but in 1963 it 
affootod only about 3,660 ha. 

Thin dinoaso was also known an "auffooatlng" dinoaso but rooont ovidonoo 
shows that thin aondition la not oausod by thin virus although at timon this 
virus was also found on tho name plants. 

faomo investigators bollovo that this dinoaso and tho Tungro virus are 
Identical} under controlled experiments they aro both transmitted only by 
Nophotottlx ap.ioalla Mots. Furthor work on tho identity of the disohso is 
noodod. 

6. Orango-lonf Virus 

Tho Orango-loaf virus usually ooours together with tho Tungro virus 
and booauoo of tho similarity of symptoms they wore thought to bo the same 
disoaso. Transmission experiments indicate that it is oaunod by«a different 
virus and in transmitted only by Ins sumo do mails Mots. 

It attacks upland an woll an lowland rioo and has boon roportoa from 
various parts of tho Philippines, northern Thailand, and Malaysia} it is 
probably found also in Taiwan. 

7. Strino-Dlnoano 

It is found almost everywhere in Japan oxoopt for Hokkaido and northern 
Tohoku. 


It is transmitted by Dolphaoodoa strlatolla Fallen. 
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8 . Mosaio 

The mosaio virus was first reported on rioe in the Philippines in 
I960. It oan he transmitted mechanioally to com and is believed to be 
similar to the mosaic disease of grasses. 

9 » Ho.ia Blanca 

It h&s been recently reported in the U.S.A. but it is serious only in 
Latin America. Cooperative field trials on the reaotion of many rioe : 
varieties and breeding lines were carried out in Cuba, Venezuela, Colombia 
and other countries in Central and South America. Progeny of hybrids of 
resistant and of susceptible varieties were tested under controlled 
conditions in the U.S.A. and progress has been made in the development of 
resistant long-grain varieties adapted to mechanized production. Inoculation 
was difficult at first because only a small percentage of the naturally 
occurring insect, vector, Sogata orizicola Muir, could transmit the virus, 
.-elective breeding of the insects resulted in the development of highly 
virulent strains for greenhouse testing. 

Long-grain selections that are homozygous for resistance to the hoja 
blanca are now being evaluated in the U.S.A. for commercial purposes. 

10 . Yellow disease of Rice 


T^is found ’ in ’ the Philippines and can be transmitted by leafhoppers 
•but little is known on the nature of the virus. It is under investigation. 

Control 

With some viruses proper timing of seeding and transplanting may result 
in escape of infection. The control of vectors is also at times effective, 
both in seedbeds and in the field but these are only temporary measures. 

Very little is known on the virus diseases of rioe and espeoially in 
tropical Asia, Africa and the Near East. A detailed survey of these diseases 
is therefore of primary importance. Necessary quarantine measures should 
be taken in order to prevent the introduction of the viruses and/or their 
vectors in new areas. 

Liscussion and recommendations 

At present the only method of controlling virus diseases is the control 
of their vectors. Some varieties show resistance to some viruses but there 
19 no variety that is immune to all viruses. In view of the importance of 
1 ;he viruses and the need for scientific research concerning their nature, 
the International Rice Research Institute has initiated in 1962 studies 
on Rice Viruses and welcomes the cooperation of all governments. 



(a) Stem borers 


Bice aVotte? wT ^- 3 ” 4 »““* Peats «f 

and Forestry in order to m^icA « * *, ^ Ministry of Agriculture 

Intensity of various insect pests. By a i96rio?e°than% O 700 I 'l'"h? ?" d thS 

the occurrence of these pests werI a detorminld°%hffe°fact th ° inten ? i ^ of 
( 2 ) nature of soils- (3) action of ™^ aa ?+- ‘ * ! factora ares (l) weathers 

fertility5 (5) chemical control In \“f predatory agents, (4) soil 

The peak of adult emergence is of utmos^imDon+I 010 ^ ° n tilQ datQ of ooou rrence. 
insecticide applications. importance as regards timing of 

(b) Di seases 

spore <Jounts* S fieid h assossmonts' S of f tho 0 di ,la8t diaaaae are Based on trapped 
X» souths. Japan, how “rft^ 

aeaaya^apeciJJctaot^iaf^cf tha -Bacterial bHwht. is baaed on periodic 

i*eathj!li£btis de?e»inJd ont^fZ ^ irrigation ^ter, while the 
_ B_ etermmod on the basr of macro and micro-climatic condi- 

veotors arcertlin^^f^ffl^^ 0 ^ aad ™ tho d «nsity of the loaf-hopper 
as determined by transmission studies. th iogr0 ° of tholr infeotivity 

determining thG W a^ulLy O of 1 foMcastinK t which 0 i 3 °f the moat in P“ tan t faotors 
studies will continue. 10rs ° aa «ng which is already about 70 ) 1 , the 

India 

(a) Borers 

crops grown at highly acid soil^pH^O 1 ™! 8)^ 1 d V ° 1S ?J nitr °e en , in 
seedlings, i.o. 30 x 30 cmc, mL? }' to *' 8) > and ln widely spaced 
base of the culms have a direct™ pora ? uro ? nd relative humidity at the 
The first brood emerges in 0 c 2 hS/M ° n f iP the Prevalence of the moths 
mean maximum T Ch ° S itS PQak when the 

to 89 $. Maximum emergence of second Loo. from ! 8 $ 

at a maximum temperature of 350c and relat-ivA U i t3 -i n 4. FQ ^ rUary// i pril occurs 

o e ana relative humidity from 9 % to 59$. 
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(b) Gall flv 

planting, ^'inf©stations alol^eVtv ^ •*« trana- 

(c) ' Hi spa 

rather°d^ r and^th 0 ^maximum^t emparaturo^varied^from Q 30 ^ 7 °C" to^32.5°C?^ 8r W&8 

Cd) B last 

(20°C T ^ 3 24°crand :L Lrativs 1 hu^ 1 f ii l + 9a ^ ”!!!*? night tQ ®P 0 «rtu*es are low 
This condition occurs in 13 h 1 igh (3 causin g abundant dow formation. 

December to January th in early Septera * e * *» the .south in 


(e) Hqlmintho 


sponum 


davellpmeSf^d I’h.T ”° St 3ua09 P tib l 9 in the advanced stage of their 

light rains and “oudj weather ”?LT’ dU f n ? °° tc ”’ er to Maroh - “> d9 * 

(20 to 24°C), heavy d'L fnJr The disease is favoured by cool nights. 

days “ m r r shin s 8 ,rc“ r + e thon 10 r 14 

factor in forecasting severity. ° Spore counts are an important 


Plant Quarantine) 

In almost every item discussed by. the Workinc p aT <+v +i-> Q 4.4 

sending rice seed from nnn nonn+v,,. 4. J ,, orsing rarty the question oi 

' seed is required, for example for o° ° n ? k 0r ± aS arisen * Such movement of 
for adaptability, blast" resistance ° Ut Co °P° ra ' t ive variety trials 

nation of improved material and. for" 8Si3tanC °’ for th(3 dissefni “ 

selection under varying condition- Tn 13 ribution of breeders' stocks for 
regulations are-in S^ce and in ^* m03 J countries plant quarantine 

-plant quarantine agreements. These result in^ho*^^^ addition > re e iona 1 
movement of rice seeds and +h»rZ ? !, V thQ restriction of free 

programme of work desired by the WorkiS®*?* 0 * 0 ’ 3 pos3ibilit y 'that the 
hampered or delayed bv ?L ? rlC i ng p frty may, in some cases, be 

Consideration was theLfore given^y th^ W 1 r ' 3gU J atiljn of P la ”* imports. 

Qs it impinges, on rice improvemont Working Party to plant quarantine 

addition, wfys in Shich S ount ^ lnv03 ^gational programmes. In 
safely amended in StSe^o di Ss od° rdgUlation8 ^si^ly be 
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th ° diseases > insect pests and nematodes 
°u U xu b ° ^ ran fP° r ' fc0<i W1- th nee seeds and it was recognised that, 
although there has in the past been extensive movement of rico seeds among 
countries, yet thore are still many pathogenic organisms which are of 

i^i^ + ^ istri ? ut t° n ; , It . i!3 thoroforo essontial that plant quarantine 
restrictions should tako into account the following procedures; 

S gi^nl Inspection - This is a useful procedure with rico as with 
o er sao -s ut will only eliminate a proportion of the dangerous organisms■ 

2 * Treatment - Cnomical and boat treatments are partially effective in 
killing pathogens and insects but do not give complete protection and so oan 
only be a useful (and important) adjunct to other quarantine measures. 

In addition to those tho following measures are also considered necessary 
for complete quarantine safety; * 

3 . As far ao poscdblo, seeds should be obtained from areas in whioh the 
most dangerous pests and«diseasos are absent. 

4 * Only small quantities of seeds should bo introduced. 

5 . All imports should, for maximum safety, be subjected to post-entry 
quarantine, only seeds from, plants grown-from the original importation 
being released. 

Discussion and Recommendations 

The application of the abovo measures, while necessary for complete 
quarantine protection, may severely limit the movement of rico seeds. 

.f 10 3 w dc ^ movement of seeds might ultimately bo made oasier were, 
therefore, considered. It was regarded as important that dotailed lists 
ol rice posla and disease in member countries, compiled where nocessary 
through special surveys, should bo made so that, with more procise informa¬ 
tion on tho present distribution of these pests and diseases, certain 

r03trictlon s might bo revised in future. Attention was drawn to 
, le J? ro luminary List of Insects and Hites recorded on Paddy Rice" prepared 

jf *■ . a f. a flr3 ' t st °P in assembling information on tho geographical 
distribution of rico pests. 

The dosirabiiity•of ovo lving more effective seed treatment methods was 
al3o emphasized, particularly concerning the possibility of using hulled 
seeds which might be more oasily freed of dangerous organisms. 

As regards post-entry quarantine, tho lack in many rice-growing 
countries of post-entry quarantine facilities was mentioned. This difficulty 
° v ?f co,n ? Jy arranging for existing quarantino stations to accept 
material destined for neighbouring countries, although tho most essential 
development in this respect is the establishment in all countries as soon 
a3 possiblo of efficient quarantine stations. 
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’.Considering those matters, the Working Party recommondod that: 

1 . As complete information ns possible on the rico posts nnd 
diseases occurring in member countries should bo compiled, if necessary 
by oarrying out further post and disease surveys, so that quarantine 
procedures affecting rico seoos may bo rationalised. 

2 . Investigations should bo intensified into offoctivo methods of 
seed treatment acceptable to quarantine authorities. Attention should be 
given particularly to investigations with hulled rice. 

3 * Regional plant quarantine organisations should oncourage the 
•establishment of officiant regional quarantine stations for tho use of 
groups of territories with inadequate facilities of their own. 


The Proposed International Rico Year 

The topic was introduced by tho Technical Secretary who outlined the 
background of tho proposal and summarized the objectives related to it. 

A spocial PAO Working Paper on this subject was made availablo to the meeting. 

Because this topic was also to be dealt with at tho joint session with 
tho other Working Parties, when tho possible role of PAO would be outlinod, 
the delegates at this Working Party mooting wore asked to diroct their remarks 
to desirablo action projects and programmes that might bo conducted by 
individual countrios and by organizations. Tho following is a summary of the 
comments by delegates who spoko on this subject. 

India . The proposed rico year coincides with tho inauguration of 
India's next 5 -yonr plan. This and other events could bo scheduled for 1966 
and used to focus attention on rice. 

Japan . It is difficult to bo quite specific a 3 to action programmes 
that could and would arise out c.f the proposed declaration. If solutions 
to the problems associated with rico production, distribution, etc. were 
known now and if tho ways and moans of implementation were quite feasible, 
no one would wait for a "Rice Year". Certainly, Japan is willing and 
ready to cooperate with nnd share its findings with other nations. 

Philippines . "Every year is Rico Year" but possibly moro impetus 
would be given to action programmes. Tho proposal necessarily has budgetary 
implications for any country. More publicity, more extension work, more 
training progrnmmos and other measures, all cost money. 

Sierra Leone . An "International Ric.t Year" could oncourago governments 
to do more towards implementation of certain desirable practices such as the 
distribution of bettor seed and the preparation and U 3 e of extension material 
pamphlets, posters, etc. FAO could be invited to assist in tho organization 
of suoh action. 
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U»S«A . Although much is now boing dono, both from tho standpoint 
of publicity and tho organisation of technical groups, an "International 
Rioo Year" could help to focus ovon more attention on rice# 

From an ovorall standpoint, tho greatest emphasis must bo on 
enoouragomont for nations to help thomselvos. Consideration must bo 
direotod toward what could bo dono that is not now boing dono. It was 
noted, howover, that oaro must be taken not to withhold possible action, 
now for an International Rico Year in i960 nor to take hasty moasures >to 
meet a 1 966 deadline in such matters as, for example, the proper testing of 1 
a new variety. 

.International Rico Research Institute (iRRl ). There is general 
recognition that a great deal more is known about rice production and protec¬ 
tion than i3 being put into practice. Possibly an International Rioo Year 
would focus attention on extension programmes including demonstrations at tha 
farm level as well as providing a medium for added publicity of recommended 
practices. 

There was general agreement on the following: 

1. There is n groat need for furthor attention and action on many 
problems relating to rico. 

2. An "International Rice Year" could provide a motive and theme for 
increased•attention to desirable extension activities. 

3 . Any effective programme would have budgetary implications. The 
proposed declaration might encourage more support by govornmont authorities 
when making allocations. 

4 * A oombinod FAO/national programmo probably offei’3 the best promise 
of desirable programmo implementation. 
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RECOMMENDATIONS 


1 . Varietal adaptability 

The Working Party realising tho importance of oooperative trials on 
breeding and testing varieties with wido adaptability and noting that the 
results to data havo shown that tho same varieties have givon good yields 
in a number of countries, roooinmondod that those trials should bo continued 
and expanded. Member countries are .roquostod to report to tho I.R.C, all 
now promising varieties and to make seed of those avuilablo to other 
participating countries. 


2 . Breeding procedures for yield 

Tho Working Party rocommondod that member governments should (l) examine 
their existing rice brooding methods in the light of modorn techniques; 

( 2 ) preservo local varieties which may carry gone3 useful for future breeding 
programmes; and (3) pay particular attention to brooding suitable plant types 
whore high fortility levels are possible. 

3 * Upland rice 

The Working Party considering the complexity of tho varietal position 
of upland rice and tho variod conditions under which it is cultivated 
re comm ended that (l) intensive studios bo undertaken on the physiological 
and. morphological characteristics of lowland and upland varieties; and 
( 2 ) measures bo taken to doturmino suitable rotations and fertilization'to 
maintain 3 oil fertility and to avoid the necessity for fallowing systems 
and shifting cultivation. 

4 . Blast disease 


In view of the increasing importance of the blast disoaso in the 
tropical areas ol southeast Asia of the need of rice'varieties resistant 
to prevailing physiolo, . io races of the fungus l'iricnlariu oryzae and of 
the importance of idoni.i./ing the different races', the Working Party adopted 
the testing procedures which wore modified during tho Symposium on Rice Blast 
Disease held on July 1, 19 ^ 3 , and recommondod that (l) member countries 
oontinuo and emphasize tho Uniform Blast Nurseries startod in 1962 by this 
Working Party. The programme wil] bo coordinated by IRRI and results will 
be reported to the i/orking Party t and (2) member countries study the 
physiologic races ol the fungus in their own countries and send disoasod 
specimens, either loaf losions or infectod rioo necks, to tho following 
threo laboratories for raco studies 


Dr. T. Kozaka 

National Institute of Agricultural Scionoo 

Yokohama Plant quarantine Office 

Hanoda Airport Branch Station 

Hanoda Airport, Tokyo 

Japan 
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Dr. Franoos Latteroll 
Port Detriok, Frederick 
Maryland 
U.S.A. 

Dr. Roy Adair 

o/o Inopoction Houso 

U.S. Department of Agriculture 

Washington, D.C, 

U.S.A. 


5 • Control of stem boroxs with insootioidos 

. n ho Working Party hoard v'ith .interest that satisfactory oontrol of 
stem borers has boon obtained in Japan and at tho International Rioe 
Research Instituto with granulated lindano r.ppliod in tho irrigation 
water of rico fields. Tho method aoumn to cause the least harm to 
parasites and should be tooted elsewhere. In this regard theV/orking 
Party also recommondod that wlionovor inseotioidal troatmont3 are applied 
preference should be given to thoso insoctioidos which will do the least 
harm to parasitos. 

6 . Resistance to atom borers 


In viow of tho rocont progross mado at the International Rioe 
Researoh Institute, and in some member countries, in tho development of 
resistant varieties to stem borer attack, tho Working Party rocommendod 
that these studios bo continued and ooordinatod by tho IRRI. The most 
promising varieties should bo mado available to participating governments 
for further testing together with their own resistant varieties. The 
tests should bo carried out under standard testing procedure to be made 
available by the IRRI upon request. 

7 » Nematodes 

Considering that sovoral of tho nematodes attacking rice are capable 
of pausing significant damage, and as oomploto information on tho goographio 
distribution of rice nematodes i3 not yot available, it was rocommonded 
that: ( 1 ) research on root-and loaf-infocting nomatodo3 of rico, including 
their geographic distribution, should bo intensified; and (2) efforts 
# should bo mado by governments to sond suitably qualified personnel to 
'appropriate centres for specialized training in nomatology. 

8 . Virus diseases 

In viow of tho importnnoo of virus disoasos of rioo in tho Par East 
and the South Paoiiic Rogion, the Working Party recommondod that surveys 
e undertaken and studios be initiated or intensified on tho nature of the 
viruses, methods of thoir transmission, alternate hosts, and on their 
oontrol through resistant varieties or uso of insuotioidos. 
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9* Epidemiology 

As tho timoly application of appropriate control moasuros against 
rice posts and diseases dopond 3 on advance information concerning their 
outbreaks, it was rocommondod that investigations be undertaken or expanded 
in member countries on the factors associated with 3 uch outbreaks, and that 
forecasting stations should bo established in no many regions ns possible 
in ordor to provide tho required information. 

10, Plant Quarantine 


In ordor to facilitate the free exchange of seeds of rioo varieties 
while at tho same time proventing the introduction of posts and diseases 
into now areas, the V/orking Party re comm ended that (l) as complete infor¬ 
mation as possible on rioo pests and disoanoa eccurring in member countries 
bo coinpilod; (?) investigations bo intensified on the development of 
offootive methods of sood treatment; and (.3) regional plant quarantine 
organizations encourage tho establishment of regional quarantine stations 
for use of territories with inadequate facilities of their own. 

11. Field rodents 


Although field rodents wore not considered at this meeting, the 
Working Party felt that these are of groat economic importanoo and, 
therefore, rocomroendod that governments make special studies during the 
noxt two yoar 3 and report the rosults at tho next meeting. 
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LIST OF WORKING PAPERS PRESENTED OR DISTRIBUTED AT THE, MEETING 


Australia 


IRC/RPP-64/8 Tho Comparative Porformanoo of tho Sub-inda Long Grain 

Variety 31 uobonnot 50 in a Tornparato Environment. Australia 

- /l 4 Brooding Procedures for Yield and Othur Eoonomio Chnrnotors 

in Northern Australia. E.C.B. Langfiold, Auatralia 


/15 Nomntodoo in Rico-Humpty Boo, 35 Milos South of Darwin, 

Northern Territory 

/16 Uniform Rico Blast Nursopy, Australia - Prosont Progress 

/IT Roport on Progress of Brooding and Tooting Varieties with Wide 
Adaptability to Northern Australian Conditions. E.C.B.Langfiold. 

/27 Proliminary List of Insuots and Mitos Rooordod on Paddy Rioo. 
Harry G. Walker, Australia. 


Brazil 

- /35 Upland Rioo in Brazil and Particularly in the State of Sat) 

Paulo. Djrly M. Souza and N.V. Banzatto, Brazil.• 

Ceylon 

- /2S Brooding Proooduros for Yiold and Othor Eoonomio Characters. 

M.F. Chandratratna. Coylon. 


China 

- /120 Roport on tho Symposium on Rioo Gonotios and Cytogenetics. 

T.Y. Chang. China. 

M 

- /l 2 The Suoooss of Drilled Dryland Rioo in tho Fiji Islands. 

J.D. Yolf and P.L. Rhodes, United Kingdom of Fiji. 

France 

- /13 Roport on a Trial of Varieties with Y/ido Adaptability in 

Franco (1962). Franco 


Hong Kong 

- /43 Cooporativo Testing of Improved Rioo Variotios v/ith Wide 

Adaptation. P.L.Sink, Hong Kong. 

/ 44 Cooporativo Toating of Blast Nursery. P.L. Siak, Hong Kong. 
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India 

IRO/RPP- 64/45 Epidomiology of Rioo Disoasus and Posts and Its Forooast. 

P. Israel, Y.S. Rao and P.S. Prakasa Rao, India 

- /46 Rioo Nomatodos - Hoot and Parasito Relationship. P. Israel, 

Y.S. Rao and V.M. Rao, India 

/ 47 Brooding Procedures for Yiold and Othor Eoonomio 'Characters - 
Relation Botwoon Loaf and Nook Infoction in Blast. 

S.Y, Padmanabhan, J. Vooraraghavan, 1 C.V. 3 . Kainoswar Row, India. 

/48 Epidomiology of Rioo Diseases and Posts and Its Forooast. 

. S.Y, Padmanabhan, India 

/ 49 Physiologic Specialiaation in Piricularla oryzae , 

Cay. S.Y, Padmanabhan, N.K. Chakrabnnti, S.C. Mathur and 
S. Vooraraghavan,•India. 

/50 Brooding Procaduros for Yield and Ofchor Econornio Charaotors. 
S.Y. Padmanabhan, India. 

/65 Nood for Varieties with V/lde Adaptability. All Assistant 
Botanists of thu Indo-japonica hybridization Sohomo, 

C. Rico Research Institute, India. 

- /66 Cortain Consideration in the Brooding of Rioo Varieties. 

B. Misro and V.R. Balasundaram, India 


Indonesia 


/34 Upland Rioo - Its Culture and Significance for Indonesia. 
H. Sirogar, Indonesia. 


Iran 

- /68 Adaptability of Foroign Variotios to Iranian Climatic 

Conditions. All Mojltahodi, Iran. 

Japan 

- /18 Rocont Progress of Studios on Hybridization and Selootion in 

Rioo Brooding. Shlro Okabo, Japan 

- /24 Rioo Virus Disoasos in Japan. Tosltako Iida, Japan. 

- /26 A Roviow of Studies on Nomatodos Attacking Rioe - 

Minuru Ichinobo, Japan 

" /33 Upland Rico - Its Culture and Variotios in Japan.* Ityuji 

and Toshitadn Ono, Japan. 
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Japan (Cont'd) 

IRC/RPP- 64/51 Forecasting Attaok by,Diseases and Posts of Rio0. 
Kasuo.Goto, Japan 

- /56 Chomioal Control of tho Rloo Stem Boror in Japqn. 

Hidotsugu Ishikura, Japan 

/58 On tho Forecasting of tho Rloo Stom Boror in Japan. 
Hidotsugu Ishikura, Japan 


Phillppinos 





- / 4 

- /5 

- /6 

h 

to 

- /19 

- /.21 


Cooporativo Uniform Blast Nursery Tost. Eotoban Cada and 
A. P. Baldoo, Bureau of Plant Industry, Phillppinos. 

Virus Disouefo's of Rloo .in tho Philippines. and Nearby 
Countrion. S.H, Ou and C.T. Rivora, International Rioo 
Rosoarch Institute, Phillppinos. 

Brooding Rloo for Nitrogen Rosponsivonoss. Potor R. Jonnings 
and H.M. Boaoholl, International Rioo Rosoaroh Institute. 
Philippines ’ 

Tho Prosont Status of tho Rioo Blast Problem in Southeast 
Asia. S.H. Ou, International Rioo Rosoaroh Institute, 
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prolonged. 5 t ox‘a^e oi Faddy and. Milled Rico in Ba,-o and in Bulk 
under different Climatic Conditions" 


The Joint i.Iootin«., '.<ccp-uuuu v.'itu a roviaw puqur by T .mi, llarada 
and Chikubu doocribinj the ..ork of the Food Reuoarok Institute of the 
Ministry of Agriculture and Forestry of Japan. The authors reviewed 
importance oi thu initial ourlit^ o i the stored rice, tii*, problem of 


drying, the k, si cal and cm. mi cal oh-, 
facilities required, the 
organisms, low totanoratur 
for more rosearch <md the 
emphasised. 


control of insects, fungi, 


s during storage, the storage 


• v* 0 mgv 


-iit.i tliL. UoO 


of 


the 


roticuts and other 
radiation. The need 


intoronanga ol‘ asu eruption among workers was 


effect 
i\y, milling 


Several other papers wore jresented dealing with storage conditions 
in the humid tropics including the inlluence oi' moisture content and the 
duration oi storage on the milling recovery of rough rice* 
of drying air t emgc rate re and tyro of ...to on the viability 
recovoxy anu nutrient content, the cuntro 1 of niiaoL j onto end rodents 
in Southern Australia, i lie problems o i drying ami aeration of rico in 

Southern Australia; t‘,nd mie relationship between moisture content at 
Harvest and the percentage of nun cracking to the milling yields. In 
Australia * much o* the aiccess in rice murk a tin G is duu to the control 
exercised by the Uico Marketing board over these factors. Rigid standards 
are adhered to and better success in :na.iutaiuin _ these standards v;ill 
depend on the development of techniques for moxv, accurate sampling* 


Discussion and Hecommend.1 lions 


otudics are under way inlntlia on the control of Sitotroga ceroalela 
and oi other stoivtge pests turougn oaoteria. In Australia grain storage 
at the high moisture content 01 per cent is possible because under 


those climatic conditions 


simple ventilation lovr 


;rs trit 


moisture rapidly 


to thfc safe level of 1.2 to lj per cent. Under humid condi l-ionc, 16.5 


por cent moisture content 


otor.i,> iu 


Litionij on 


.... . •• dangorouo. i** 

jrain drying e.nu on 1 cctoru afi jct-in mi 11 in._ quality have received only 
minoi attention, btrisngtr-.oning 01 eo neuron on LUcco any ••..etc in iioedod. 


The mooting agreed that the topic of prolonged storage of paddy 
and. milled rice requires more time for discussion than provided for at 
this mooting* It recommended that adequate provision be made in the 
Agenda of the next meeting of the Working Parties. 



'gi lls, s -e and Sowing Prac tices and th e j r Effect on Yiold » 

with the 6 ; i :; d °f4 ov ^^r otico ° on *r iGld varies 

factor a. It i.? advisable f-h-t nn^L r. k numerous biological 

For example, for tillay< ; cpJvatl cnr " i?™?..- ?.“°? ld 00 0Valu &ted separately, 
with reovirri +.n _. *'* 7 .‘ iaiv iciuul tools should be compared 


with regard to yield 
rocult in the- n o 1 o < rc:i o n oi' 


# ^ Gumpur*. ociig ahoulrl 

xmpler.iont;; for al] kind:; of operations. 


from those^jenerally foUowed^f;” Practices which differ 

rice and with the use of M >1 (»L Zn j^of 
for the control of bum-ya^d »r't3-'*in th ionanilide) 

Australia. y tt e>x,l3,J ln tho Hurambidgee irrigation area o 


of 


Under jLuytrriJ.i«*in conditions n vi nr. ^ - 

-and rroj.c.:.?ation ior rice following ua-iu^ . v .v ^ ilora *‘ y lolloWG Huiture, 

roportion of total ,,Motion conk! ao °“f 

e coming i n .i„ . •, .... c J i aeoj.cc ol ^od—soedinc is 


Lana 

proportion 

becoming inok-a^Tt^r^valonV 0 ^?;-. fHV.’™' 3 ?- 00 5 Cod "^^i^ is 
sward using a machine. whit* .,, v i ”!’• ' J ,^’fcctly into the pasture 

<?roaiu.., loss freouent j rri -ti on“"• V'\, ° n V °* r,or -tion. Extended 

reduced costs, a;v T jd J ^^tctlon, together with 

thorough grading of the rJ J f C!i,uqao# Succ « 3y doj-endo on 

<?ood drainage and t:u i.-, ^ ^ ^ *™*Wi 0 lwoi.t Phase 

" *v o± pumuro up to riot* 


^niorruico. 


Iteopjto cure Ciii lund i.-w,'. 'vtion . 

creates ideal condition.: for t ; .~ devt lenn- 1 1 ? oaii ^ and drainage 
S u M1 o Mntinii vari0ll3 


_•* , , , . me.-one*; 

use 01 che nerbicictv- DP A has contributed 


increasing yields considerably. 


Discussion a.id Rcconunundati»>•■-., 


A groat deal of we"’- * • • lft ; ..., 

by chemicals. The results of thi-.* Z rV Z.\ZZ U ° n 0X1 thb contr °l of woods 
meeting of the V’crking lV*->*tiec. ' V bw Fresentod at the next 


"_Rice Pjiysiologi 


r *i + h 


lal, dcforcace to Nutrient Motabolism 11 


T.ho M ineral ITuir itien of the r?i e.. pi- ,,+ n. • _ 
f* o^cial Symposium o^ni^XTrom F.l^v >3^0° lx° ‘ 3ubjeot 

International Rice Research Institute To‘. 1? ° 4 hy the 

was attended by 2? varticipunts ; r-d v, 0 1 -• rt > <U ~H’*' 1 n °"‘ Tho s W 0S i u m 
salient f natures of' the scus-ioH- 17 countries. The 

u_ocuj^.ions .«ity ou summarised as follows: 

rhizosphLe°i:V o!<idiaed.°^Tbo^'d-W•* ^ ^ Up nutrio! ‘ t!i when the 

stage. Tho most favourable „ R-^li o^t^o^o ^ 31 ^ U '° 
rice plant is tho "-lycoli- • • ?, / u y OA ^« un secretion of the 

o J — ^-uw/ay . dutrient uptake may bo inhibited 
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by ^ 2 ® and organic acid 3 such as butyric acid, through action on thn 

n ° f aorobic ^i^ion. Conversely, ihe ^tulco ^y So enhanced 
1 quand ties ui enzyme promotors arc mixed with fertilizers. 

bofore 1 f 1 owo^in - 1 °v»‘° perioa,J ® f absorption. Phosphorus absorbed 
isaSoiiS - ;S^tK V • 1 S0UrC ° 01 3UI>Ply ?? th V** in ’ while calcium 

nrv}rl m-+ • • - 1 00110 "~ uli - l Jot/ phosj-fcorua contont, nucleic 

- *• —= 

in some •soil-* ^Tf U jr*nr-*aui ioiuncie-o on rico have boon observod 
f ?or m 4 p • R : t 1 at if?- 0 * 1 *' ‘••■^-nts are supplied 

rice cultmv , f silicon up ears to bo important for 

of silicatec/for norm^ 1 rice growth'’ 100 lu "** ^ Japan ro<luire tho a PP*ication 
by roducin 4 co» 4 itio 4 l 4 r C \!' P1 ^ 0l 4 0 ::X M Ul diaoasea " oi ' rioe are aggravated 

toxic substnr^nLVs c ;r° rr ut in tho iiberati °* ° f 

iron. In acid «mii- , 1( 2 ’/ U "' ( ' A0 > and but ync acids, and ferrous 

rod hill soil, lino’’ r 'Mnd^^fo-t i itv r°° C ^c* J>V0 ; imiS<i * application of 
varieties remedy the » p ■’ • d # roHX, H* resistant rice 

fertilizers should. £ be^pS. ^ OI ^ iao roatt * r 01< "^hato 

aoil/variet^ ’cuT’- Varicrj considerably with climate, 

Detailed k:u:wled 4 f nU . lri ? n ? s *? plied - 

through the timely awf Lie t-i or of t °° tainln * ni “ h &**** 

research in fMc- 1v *“‘ t-* International co-operative 

that rice rcoulr^-'^^? ^ ^ J a F.n, it was found 

of its growth: (i) basal ai v tie *4 ~r‘ . f X ' 3pGClllc Periods 

stage, (3) at ri". . ~. c •"? ' • active tillering 

of spikelet diffeivi* ti”ti4^44444°” S ^ S °* - 4 ^ at '' h,y stage 

and (6) just after heading" 4 T^nU^ ^ 

basal dressing for nuti-’actorv ;.? r n bo /' J pliod as a 

determine ^he ti-. u . u ^ ^ oJ ‘T Af.erapvt: have boon mado to 

different carts of’th444 t d n”4 -'’ 14 -• t0]? 7 d,,uc,si ^» h V analysing the 
but such chores :lave met ith only ^ ^ 

water,*^orVinic U «janu4 *‘4i ; 4?, V ' X \ tilCrin « of soils, irrigation 
vorv imner* • n-‘ a • ’. 7 ‘ } ‘ ‘V 1 '“ A ■•^ao.ion by micro-organisms play a 

vury amporu ( int ]>ci.vt m tlic nutrition of » innf^ rnu. „ • 4 , ^ . 

overlook tho magnitude o-' f e •< 3 , A0 » tendonoy to 

fortili'-er-' Tr * , “ VT 1 c ‘^ - ,u . ; l-l-es and to vise too much 

xoi tilled... In ..u emerged paady soil o, the natural aun&ly of nutrient- 

Aiutnor augmented by the increased solubility of r/aosr-hato -iUca 

oi’ cationo in thf »il 

i^toj c*nu »na c mtudorj ol onc-Jic c • n/^n V q«,, ^ ^ a 7 

ocil. Submergence, however, produces curtain toxic‘subs^ncea a^montioned 


l 
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before. Therefore, in order to make use of the higher availability of 
tho nutrients and to avoid the toxicity due to organic materials, poorly 
drained soils containing high organic matter, should bo flooded 4 to 6 
weeks before planting. 

Field Experiments . Evaluation of the effect of soil, climate and 
water management on yield requires many field experiments. Unfortunately, 
however, few experiment stations are in a position to carry out the 
required nun nor. fa is difficulty was overcome in India by initiating, 
in 1943 , randomly scattered simple fertiliser trials in cultivators* 
fields. Through tne citorts of FAO since 1951 this technique is now 
applied with satisfactory results in 19 countries in Asia, Far East, 

Near East, Africa and Latin America. 


Nitroron absorption in Hice Root . Nitrogen absorption in relation 
to age cf root, stage of growth, portion of the root and to various 
environmental factors such as oxygon shortage, temperature and light 
intensity, is reviewed in a paicr from Japan. 


of nilrcty.-n absorption is very high in young roots but 
•bey become older. Tnia is closely related to thG change 

roots. A rice plant growing in the field develops 


formation of new roots is linked to the 
;on absorption depends upon the number 


Tile rat 
decreases an 
of respiratory rate of 
more than 600 roots ror hill, 
formation of now tillers. Nitre, 

of young roots, hydrogen sulphide and organic acids such as formic, 
butyric, and propionic acid inhibit the aerobic respiration of root 
and retard nitrogen absorption. Shortage of oxygon supply and high or 
low temperatures also influence nitrogen absorption. Tho rnto of 
root respiration is retarded by tho shortage of substrate supply, 
when the cause of the shortage is duo 10 restricted light intensity or 
heavy nr,lication of nitrogen. 


of 


Nutrient 
lhe energy 


absorption by tho root is brought about through utilization 


rospiracion depends on (l) 


evolved through aerobic respiration in the root. 

activity of respiratory enzymes, 


Pt 


tin 


of 'mbstrat' 


This 

(2) supply 

noral the respiratory enzymes 


of oxygon, and (i) suvr 
govern the relationship 
stage of growth, hydrog 

aerobic respiration system affects’thv oxygen supply and nitrogen 
absorption is governed oy substrate supply to the aerobic respiration. 


between nitrogen absorption and age of root, 
n sulphide-, organic acids and temperature. Tho 

flf? 


.“Water Management in the Course of Cron L’uvelovm^nt in Rice 11 

With the need for more rice, many of the rice growing countries of 
South-East Asia are developing their irrigation resources to supplement 
tho rainfall. Goca water management must take into account not only the 
critical stages 01' plant requirements but also such important factors 
as soil fertility and structure, water depth and irrigation intervals, 


v 5 
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and environmental factors ouch us temperature and day-length in relation 
to plant growth and field operations* 

„ , lB rio ° CW'vrs lute mieh more water to produce the same weight 
oi rico than ,roworo in the U.S.A. The following figv.ro,3 are jjivon bj 
j;r. J. It.A. [-.Chilian oi Australia in a recent report on water economy 
in crop and animal production: * 


Ceuntry 

K«. of wator per 

U.S.A. 

3300 

J apan 

4900 

Thailand 

10000 

India 

10000 


i p on ^ r i° u 'ti on irom Japan, "Some Problemo in Agronomy of Irrigation 
and Drainage summarisea the results of investigations as follows: 


Agrono mical r.i,.ni.( loanee of submerging irrigation 

e i . Tho rJul ' :,K ' r,: - cJ L -' m0 - :t denironic ‘ or rice 0 routh and yield. 

Submerging usir., large amount of river water, o n supply 

various nutrient elements to th„ ; t ,d,y field, although tho kind and 
quantity oi them varies »ith the quality of river water. Moreover, 
suemerging irrigation increases the availability of soil nutrients and 
suppresses woea. -.mergence-. However, submerged irrigation favours soil 
reduction with its many adverse cl-acts to the root system. This is a 
reason lor me necessity of appropriate drainage and tv.-eolation of water. 

c’. Effects oi Mi tor . J hor taeo at Different 


», r L s , a ^ 1 1 


on Rico Yield 


iho ota,;_.; after pa.-iiol.. yrinordium initiation require a groat 
eal of water, .mortage of wnioh causes serious yield decreases. Water 

Lnr«^'i ak ‘ mi./ J ■'yd- results iii poor stands and consequently in 

o roased yields. Water shortage at the end of the vegetative sta 0 e 

Anci ' u i!ic,; ' i:; the St.., e •.-her. tile mid-summer drainage 

is practised. ° 

. , . ® ai,c ^ 0,1 tnoso results, a water-saving .irrigation method and a 

drought damage preventing method have boon devised in southern Japan 
where there in shortage of water. 

3 • r1 i d— o u m i; i l r E r a i n a, o 

nr + v .j rhl, ;. ie onc oi / L! . ie ,7 *cst popular practices in Japan. Advantages 
of this practice are: (i) maintenance of physiological activity of rico 
v?°ii • 11 i ? r ' ,ov ’’l OJ ^tcecs nitrogen and (iii) prevention of lodging. 
Yield increasing can readily bo brought about in fertile soils with hoavy 
application oi i ert i liners, while in .'Loss fertile fields with a shallow 
■cop soil li./or, th'j practice* in apt to decrease yield. 


Y 
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4» WatGr Percolation 

The roj.c of wt-.tor percolation is to remove toxic products and 
tfivo favourable, environment to roots, However, a high rate of poroolation 
oauses loading of plant nntvi.-.nto. In the ill-drained paddy field with 
abunaan, production of toxic substances in the coil, the percolation 
exerts a beneficial, effect on nou growth and yield; this ic not truo 
in the well-drained *'•!.id. 

5• Control oi aoil Terni-oratur., by 1 rri.?alion 

In southern Japan, the continuous flow of irrigation water 
prevents the increase of the water temperature and results in higher 

yields than in the usual submerging irrigation in which the water is loft 
to stand. 

In exportim.nta conducted during 1963 at the Central Rice Researoh 
Institute, raimall of 5C.7 inches (1287 mm) during rice growth was quite 
oufficicnt and extra irrigation aid not increase yiuldrj. 


Dincncoion 21 1 ^^commondati :nc\ 

The figurou given lor the- amount of v;; Lor uood for rice in cliff erunt 
oountrios might be misleading. Those are averages, and the figures on 
yield per aero and the significance of the uncontrolled surplus water 
have been ignored. 

Full documentation on this important subject was needed, especially 
on the quality ana solid matter content of irrigation waters and on the 
amount of water required under different climatic conditions; also 
1 m urination is needed on the legislative aspe cts of water use*. It would 
bo uaoiul if h-.G otnld compile this information. 

Thoiu ...lo some- d_..rtn w qucntiea of intermittent irrigation 
and its et-oet on mtrtgor. loss on soils of certain textures and on the 
production cf toxic substances in the soil. It was agreed that theso 
uvo on*y seen -n ai -iaa.it a vies but .-nut undo l 1 certain conditions 

they might have an adverse effect on the rioo plant. More information 
on this was needed on the o vapo-transi -iratior. rates in different climates. 
Under upland conuitiens, particularly hiji manganese concentration and 
nitrate nitrogen wo..\ iound in rice plants and those. might have- an of foot 
on cho plant hormone system. 

The Joint Working Parti, s considering the importance of water 
requirements for rice recommended that the Member Hations submit reports 
to the- next Joint Session of the Working Parties on Rico Soils, Water 
and Fertiliser practices and on Rice Production and Protection on tho 
following subjects: 
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Experiments on water requirements for wetland and upland rice, 

2. The qualifies of irrigation water .from water courses or from 
the groundwater wells in respect of (a) the chemical composition and 
(b) tho oolid clement content not only with re.-pwot to their origin 
but also as it is received in the rico fields (turbidity measurements). 

It was further recommended that studies be undertaken to compare 
water requirements actually observed and as determined by calculation 
of ovapo-tranapiration formulae, taking into aocount percolation ratoo 
in the soil and loss by seepage in the irrigation canals. 


>l V’ariot,v-l'crtiliaor Interaction 11 


The claim that japonica varieties were strikingly superior to indioas 
in fertiliser response provided the basis of the japonicu-indica 
hybridisation project sponsored by the I.R.C.. It was felt even at tho 
time of initiation of tnie project that indioas may still possess reserves 
of fertiliser response ;»»at may havo survived selection, and that tho so 
may be prc.fitably exploited in breeding pr«gr..ms, Tho I.R.C. accordingly 
initiated simultaneously with the jaj onion.-indica hybridisation project, 
an .investigation of variety-fertili«er interactions within the indica 
group; this investigation revealed that establishment of high responsive 
selections w 1 thin the indica oroas» ; s could be obtained, and some of theso 
are actually now in oxUnsiv cultivation. I articular mention iu made of 
BPI 76 in the Philippines .end H.4 in Ceylon. 


The ultimate assessment of fertiliser response must be based or. 
field tents, i.ut if is co.'>enti: , .l breeders possess a n«.t of readily 

recognisable morphological traits that permit. identification of high 
response genotypes. The association of fertiliser reaponce with effioiont 
exploitation of incident light provides a clue to desirable plant typos 
that breeders must select; short strong straw, moderate tillering and 
thick erect narrow leaven ensure maximum light utilisation and in 
consequence high fertiliser response. 


Two papers, one from the fnilippinec and the other from India, 
attempted the evaluation of variety-!' ertiliser interact Lone. Tho Philippine 
work relates to tout far fertiliser response in j 6 lodging resistant 
lines at nitrogen level;, of 120 
120 - 15 C days, lie significant vc 
However, in a subsequent study 1 
nitrogen interaction wa 

trials with a number of short and medium maturing varieties have 


cl y~i\ 

rtilis 

zer i’u 

spouse 

kg/ha. 

* Thes 

r:L e ty- 

far til 

t’iiifj,* 3 

vario 


•<or interaction was noted. 
los significant variety 
observed. In India, over a period of throe years 


rovealeu striking fertiliser response of tho japonicu-indica hybrid JI.431* 
Yields increased with up to 80 kg/ha, of nitrogen level from 624 to 
1186 kg/ha. Variety-fertiliser interaction reached statistical 
significance in tho 1961 and 1962 experiments. 


t 
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Significant interaction with varieties was also demonstrated in 
potted rice experiments with respect to tho number of effeotivo tilloro, 
weight of a the urun.vl grains and number of filled gi'-ins. 


Ho significant AV.*:pon~r. of l.vlur maturing variotion to fertilizers 
wao demonstrable in ft la tout a in 1962 and 1963 , although tho main offoot 
of varieties and njivogun assumed significance. Tula work in India 
support 0 the argument Mv + -cru-h for f--tiliner response should be 
restricted to early me luring varieties. 


Discussion end Recommendations 

Ao regards the value of pot experiments for appraising variety- 
fertilizer response, it was pointed out that tho light factor in such 
experiments is different from that in the field. It was agreod that field 
conditions wore -tot duplicated in ■> ofc experiments, but that pot cultures 
could bo ur.elul ior ov. limiting potential response. Population studios 
and single plant studios should both be carried out. 


^!The Proposed International Moo v •>'i 

This subject, which wan -J.no included on the Agenda of tho 
individual Hoiking Part was introduced by Dr. R.W. Sohickolo, 
Director, Division cf band and Water Development, FaO, Romo. 

• Schickele suggested that the proposed International Rico Yoar 

offered 0 . oh** lion ■», *.e t.iu Work i 'v p ■ 1 ..| ; ,• 1 ... .... fit . .. , 

. •• • , " J **<■■ ‘ ,iUU '“ 10 moot thu urgent need to 

nffrnHv „ .. - . . " l,,Ju i iillu ' 01 activaty wore: a) more 

’ ' 1 \ ' ■ " 1 ’■•■v.i'.xj .1 eni.xc.idus and other crop pirotection 

uu ! wr * Ur ,n “ ,ia <2 cmo » t r-^oticoo* c ) improve- 

and in 11 ‘‘ c, ‘’ ‘'p -terago, processing and loss prevention, 

und in the use .a rxoo e ..-products. f 


M , ... An International co Year would stimulate attention and support by 
national autuorrU. u j or neodocl rice improvement programs. 

He invitee technioaj. nulhoriti-ui to consider in quite opooifio 
h ° w f >c i'-ntific knowledge could be put into general farm 
practise, ie emu cal ia..n m.vr the opportunity to offer specific 

suggestions wnore government attention is needed and what action is 
?u q \ X \ V x (l +-'1 !I,U ^y : ;! :o iar,n '- r> ; : 10 employ improved practices. Heed 
rf..?] 1 , 1 ‘ ' LC ' ll ' , a '■•• va 1 !■ JneiJitivC w.nri mark-.tin;.; arrangements hold 

DeraJrshv't'om $ vcvL(L “ ^ incentive toward greater production. 

o h r B ° \ oVwi > lulot i« selected areas and 

otlmx extension metnoac can be effective in bridging the gap between 
research and practice« L 1 
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Dr. Sohiclcole then outlined a number of activities and projects 
in whioh FAO could engage in order to assist Member Countries in putting 
their own programs into operation. Ho also roforrod to tho Expanded 
Program of Technical Assistance, tho UN Special Fund and Froodom-from- 
Hunger Campaign at: uouruou of possible assistance by which FAO could 
aotivoly- engage in helping Member Countrioo to oarry on their development 
piano. 

Tho Joint Mooting reoommondod) 

(i) That the International R.ioo Commission take appropriate aotion 
to havo prepared a comprehensive review of the activities of its Working 
Partieo for the purpono of directing the attention of Member Governments 
to tho nature ol completed projects and accompliuhmonto to date. Suoh a 
review should uloo note projects currently in progress and should report 
possible activity programs for tho immediate future. 

(li) That technical personnel should give immediate careful 
consideration to practical measures that should and could bo taken in 
their respective countries to assist and encourage solutions of problems 
relating to rioe* Suggestions* proposals or plans in this regard should 
bo directed through their governmenta to tho IRC as well ao to tho 
Direetor-Ooneral of FaO. 


TIME AND PLACE OF 11 EXT MEETINGS 


Although dolegalions wore not prepared to make commitments oonoerning 
tho plaoo of the next meetings* they urged thati 

(i) The throe Working Parties meet in one country 5 moot oonaeoutivoly 
and not simultaneously} and* if possible* more time bo provided for the 
oessions. 

(il) The time and place of tho next mooting!) bo determined as soon 
as possible to permit adequate programming and paper preparation. It was 
noted that it would V*e most advantageous if the meetings could bo hold 
at the time, when the local rice crop is in head. 

(iii) Arrangements bo made to have a greater number of "invitation 
papers" prepurod for the oocaaion. 




